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£ , PHOTONICS TECHNOLOGY LETTERS, VOL.10, NO. 4, Apr. 1938, Page 487 ( 
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ilGaAs^b^^ ^©fSttIS:Al 0> 3Ga 0>7 As^e> 
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fc#«ftME#U S/tf U-r-r ^y^)^**)^ G a A s 4»tC*> N &Jfc 

ya^«fi-ffc-r«ifcsjuib<, jBSj*;B©#&i3J:tf*#&tMc»^& 

M#&<6. 4*KlGaAs^©SiS<Z)3tya*K:@8L/TJ4> j^MItCDSI^I 
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«©fc£fc4M»##»£M^Tv*<& 0 £©»£, »£figfcUfcv>fc£ftiHI 
^»^:Mv^TW*©«l«^|!^Ufe#^i:J^l«bT, &"f L%A#fc383fe4#tt 
#fc&*iSfcl±UBe>fcv\, l&3*©»-ti£*«^S4xfeS:«K:fev>Ta: 
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-IflCfc^T, ffittl^GalnNAs^^jiiJ, ±T^7f KI* ? A 1 Ga A 
s, GalnP, InGaAsP, fei^Al Ga I nP4Jfj!)^*5#^f:o 
V^#X.£ 0 ^(D&ote^mfcl'-^&ftm-t&mzmig. AljjGajIn^ 

jA s jPj.jCh^ o, i>o, j ^o)f)^t£^±-f^^y Fm<D$g&m-&um 

t Gal nNA s?Stt®©M^m*Mffi^C^•^^i^T{SV^««MB^(*?J5 0 O^C) 

tz.V'yv KM©^Sffi^i^'^•e^±^V^ 0 G a I nNAsffiffil0Tii:&5,A 1 
h GajI n 1+i As jP^jCh^O, i>0, j ^0)T^7^ FlO^tt^ 
-Mfr-efctttlfcf, ©JlKHga^S-TSGa I nNA stSttMtC%T%©T^^ 

[0 0 14] 

OV*T 1 9 9 8^#^M^/S^#^^2 8 p-ZM- 1 
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r n o 9 o 1 
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_h, 7 5 Ot^T©&BWT?m)*lSo 
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R2 7 X R3 R2 R* 
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»««i||««l«K:feV^Ttt, -hS#*S6S*i:K:A 1 h G a i I n^A s jP 
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, ±BitGmmMm&mZltZ>XUt, ^AlfcGailn^AsjP 
^jfr&fcSlgfi&fifcfiSiirSXgfctf, BDfiltTT?ff*)4l*. 
[0 0 2 7] 

A l h G a j I n 1-h _jA s jP 1 _j^&«i*JI«:llfll**S*«XSa>*Cff*)n 
[0 0 2 8] 

A l h G a j I nj.jj.jA s jP 1 _ j ^&«!*M*ISS**S'ft*XS<D|jrJCfft)n 

5. 

[0 0 2 9] 

£ v% T tt, ±S3fc£ft4MI*ftJi#'f > y A £ 3 e> C£ tf. 

[0 0 3 0] 

t? 1 1 1 - vm^m^mwm < t % i mMtz ^m^m^mn.x% o x 

[0 0 3 1] 

[0 0 3 2] 

wmrmmmm^is^x\t. ±Ei«Ai x Ga y i n i- x -y N z As i-z ( '° 

<x, y, z<l)fre>fc»K ft$83fe«Kl;i3ttSAl©»Bttxtt, 0. 0 2g 

±, o. 2ojsm?&»K *yff*i/<i*o. 0 2j^±, o. iojsrre&*. 

[0 0 3 3] 

#^&lll6ffil#lCfcVNTtt, iEIg^^-^ Al h GajI n^As jP^ 
j(h^0, i>0, j fc0)#e>fc**5*y KJT #>fKJi, fc^tf/Sfclil^ 
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-4-yAntti- i- ^ taenia? iM.-*,t^ n. ^ — i*» V /r>-*»<f V> 

i^t, !£&J&M&&it4gttiff&(6 0 OTCJgUi. 7 5 0"CJ^T)lCLT ; fo, M 

^^$-gr#S » i; AlGaAs, GalnP, InGaAsP, £<fc 

tfAlGal n P*H&fc<5*gStt, £ ©*gS«*fi«i:« b V\fcfc&ftSn«MTT'(Z> 

* ttT ictfl* £ 1 1 1 - V J£ft£fe¥#ttl3£JV Z&ti&mm I 
II- Vift-fb^ift^^jlifaoD^SMSrJilB© J: o &*mic:«ji&?SgigBlc-£- 

[0 0 3 6] 

(§Hi£7£«l 1 ) 

*^IJ6^1»tt, ® 1 IC^-TJ:^IC, GaAsltlffillC, MBE(^?l8x 
tr#3f S/-)&£JBV^T. SJP^O. 5Am0Al O 5 Ga O 5 AsWJ7i 
2, HI!) 6 n mffl A 1 0 05 G a 0> 9 5 N 0i015 A s 0 085 ^I(OT) 3 , 33 J: 
tfJBJgyjO. 1 g A 1 Qt5 G a 0<5 A s «J 71 4 

[0 0 3 7] 
[0 0 3 8] 

@fty-X0MGa, MAI, «J:0tAs 4 , ^^^JC^XV-^ODM 
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-VMI&Zfe&b, {10 0} S^iStt5GaAsIil0M5:65 O^CtC 
ftWLkifih* £©S« 1 ©±fcfcfif*©£-H*feIlRI*1-<& z: £ \z J: o TlSftS: 

jftSfcO^f-lKSiftilLT, Gali||3. 6X10" 7 torri:U A 1 

Jf 3 ©&£!$£»*& 1. 9X10" 8 torr, A U 7M 2 <fctf4 ©J&gtflCtt 

$3. 3X10" 7 torriU As 4 tt$4. 7 X 1 0" 6 1 o r r £ U -£L 

TDMeHytt$3. 6 X 1 0" 6 1 o r r t Ltc 0 Z:©*§llJ&gXg£;bfcoT 

, &m&B®Zt'<Tmmz&%iLtz 0 #£AlGaNAs#F»3 

©JCtt, £CB2~4fcJSV^TiWilN&J:6fc, AUDMeHyt&^ICi 

[0 0 3 9] 

£JLt© J: 9 CUT, GaAslil±}CAl 0i5 Ga 0>5 A s TIM U 7M 2 , 
A 1 0.05° a 0.95 N 0.015 A 5 o.Offi******™ 3 > ^ A1 0.5 G a 0.5 A 

M3 »tSAl M5 Ga 0<95 N 0 .015 A s O.O85 0 ^^ Ga AsSffiJCft 
bT, *&-0. 3%©3lo»y£t:£t*«J*T&*. 
[0 0 4 0] 

5 A s / A 1 G a N A s / A 1 ^G a 0 ^A s BStt^-fc^tfF&fcjfcbT ^ 
&;ifcftU>frofc, 3g>E, jBft*^* b;b©^Hilflgft2 Sine VI: l - flEHK 
, Mftt^m «*&£©**&-»&'<, iltlWTX^-XT* 
&ofe„ ioT, «ffi«©|§a^e)*lTV^ii:*««»T5Sfc. 
[0 0 4 1] 
(Hit^»2~5) 

|gft«*XS©#^M©*MCfe»«A 1«»(AMA l)©^*!!*^ 
7. 3X10" 9 torr, $S|4. 0X10" 8 torr, »6. 3 X 1 0" 8 t o r 
r, ££#^8. 8X 1 0" 8 t o r rtcHltrL/T, A 1 afiitS-f tl^tlO. .0 
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2, o. i, o. 15, o. 2 t,Lfcz.£.&>m*mmmmi nnm\^x^mm 

[0 0 4 2] 

ft£5/ft&x€ ic <& A- 1 K» SUfcit-f tc, A 1 igaifc & 0 £ L 3 £ 
MSJt©M^ 5:02 KB-? . 

[0 04 3] 

2tt, ^SM6 5 OriCT, -)e©S»«j|i&*fr*e»ga€:f^»Ufc«f©^* 
*©S3RaaJfc<Z)Al«|&*<K#ttS:^"rHT»*. A 1 ©HffiJfctf* 2%(« 
Sitx = 0. 0 2 A 1 JS»S:*aiIb*:l©lcSjR©5t»;a*<Z>i» 

[0 044] 
(HjKJgJK 6 ~ 9 ) 

*gaj*«X@K:;fcttS3&Kfi£«:, 5 0 Or, 5 5 Ot:, 6 0 Or33<fctf 7 5 
0^ tbfert^ttHig^l £MllCbT#«R£7£f£L£„ ^©#JSR<Z> 

#FJi jc w « sfsaiait ?:03 tc^-r c 

[0 0 4 5] 

(Jtif&M2;J3i:tf 3) 

ISa^SXSfCfeWeSSfiKS:, 4 0 0r£J:tf4 5 0 TC H bfcZl ilJEWW: 

[0 0 4 6] 

(J£i&M4~7) 

A 1 Iga/fcSXgKlfcttSaSfcfoKS:, 4 5 Or, 5 0 

or, 5 5 or, fe«fc^6 o or tifertMttH»li fcfluaHcLT#ji 

[0 0 4 7] 



1 2 



miaE^^ 11-3039376 



-&Tv mmmrn i> 6-9 K,ife8fl-2.~ nzo^xms mmbxmm 

[0 04 8] 

©^n^Mt A 1 fe£tf£i6jgj» 1 , 6~9ftP>tf£Jfci&M2fcJ:tf3£*L 
, (b)©^DyM4, A 1 ££*fcV*JfciS0![4~7£a%1-. 
[0 0 4 9] 

a 1 fcv*»£ci±i£«fi«*& 5 0 0 tc x*mmu&&tfm*)±% < ft y > 

fe 0 4 5 orsi^e 0 oicT^^^o^t'H mmu&mm&yt 
-if-^ttffisnai^ofc. zKDsaii, 3sssis#fcv^Bf*©»&jBff+# 

tzmis, mfau&z±\fz>zt\mmx&z>o 

[0 0 5 0] 

a 1 &^tf#&Kitt, a«^5 0 orT?gfcs*©jR 

tty&#tt*«cttteTLfcfrofc. H3J:»;, Ai&£fc*££tt 

A 1 &££^$&£iafr*Tg«fi&#4 5 0TC-7 5 0TC©«B9ft"egSI©«l 
l J S fit <^ 5 £ fr # o . Se>lC, A 1 G a A s , InGaP, 

InGaAsP, fc<fctfAlGa I n P ft £©*»&«&'£& * 6 0 0 ~ 7 5 
0 TDfMK*?ISflffifffe.LU r a Z ut&X&Z Z LMJtfi'J fc. A 1 $i 

£v*#&f£*fc*'?, a l &£trt§£icgficftK# 5 o o ic j: »; ffiw#£ (Mxtf 

*»AiRnifimztix\\&*. mm®gfomx*(DftMfcfctfQimzftfcz 

tlz&ZtmwztiZo ZtliZMLX, Al^tftv^^tcjfc^T, £«c&£ 
*«5 0 0TCJ:y«V^K:»afijt^it*U ^g«M©±IMC#LTg 

muM 3 &ftffi'puz<\,\m&&. Aitfmmzftt/vZMftL&^&tz. au 
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$ti-5„ mwiumtfi 5 ox: <k v&m^m&iz&G a<Dmm$&tfmv<& 

[0 0 5 1] 
(HJg^ffi 10) 

^a^XSlCfe^SNMJPKDMe Hy)ffl^»I^2. 4X1 0" 6 t 
[0 0 5 2] 

mffij&m 11-14) 
5 iB^nmmmmi o tracs*aajto. oi£#sfc&ic 

§|II(DMe Hy)©i)-^^$:jgl:^3€bfcrt^l±||Jfe^l 0 

[0 0 5 3] 
Ut$e#l8£J;tF9) 

^Hj&:RX@fC;i3tf 4 0 0t^J:t)f4 5 0iCi:lfert, fc<k 

tfH^Ttmi 0 ^I^D^m^JtO. 0 1 ZmZfr&lzmmmnCDMe Hy)© 

[0 0 5 4] 
(JtlcMl O^itfl 1) 

AlfC*shZ>ttil&«:fJ*>'f\ atftl&KXgKlfcttSSSfiltfc, 5 0 0*Cfe<kt)f 
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[0 0 5 6] 

BUtt, S*%l%(z:0. 0 UfiSfcLfefcS©?* bfr$*ytyz% 

Jfi^l»10~14«ie>tftCjtiii!#|8feJ:tf9l:^U (b)©7nyMi> A 1 
S£fcV*Jt8«l 0fc£tf 1 1 Sr^to 
[0 0 5 7] 

ai &£$fcm§£K:», ms^Mbx. &£&£5 5 OXJ&Sit&fcS* 
©*»;&*#0§Ji*:fc6©T?, £j|©ft8gfttfH£lc&&. H4J:»J, g&M 
£#5 5 ov%±?&m&&&1fimm£&V%%i%L& : b&Tt&. dtilcMLT 

#5 0 0t:~ 7 5 OTCCfcHftT*, Al fe£$fcV^&£CJfc*T#3fe3lig#fa± 
[0 0 5 8] 

±fB©ie>C03fcJ:tf04£#mbTMLfc, £J6?#Sl, 6~9&£>tf 
K.th$eM2~7£, £J&gffii o~i 4fc*tfJfc««8~i l £^e>, ££©$ 

, 7 5 otjBrre&y, < fc';^*u<»6 o o°cj^±, 7 5owft*&s„ 

[0 0 5 9] 
(Jt«#|l 2-14) 
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&M,!&M'±mzl3VZ>As A <Dfr3-m i &m*:ffi8. 0Xl0~ 6 Torr, ^2 
. 0Xl0" 5 Torr. £J:tf3. 0 X 1 0" 5 T o r r t Ifclil 

[0 0 6 0] 

kt, mmj&miis&zfitmMi 2 — 1 4tc-ov>x0 5S:#MbT^-rs <> 

[0 0 6 1] 

@5ii, a s Mft<Dmn<Dmm&£ztm£kum*-fe^u^t=. , £$.* as 4 © 

A 1 ©8tfn2:j*«ffiKJBM*K:* A s 4 ^^#*^^«lCj^#S:^x.TV>S^ 
£#*>frofc. H5 te^fc^BHc, ^^tfi(Z)RHE E D^©^^^e>#^>n^> 
^MI^sCs urface reconstructio n)©A# — >=fo^L/ 
TV^ B ^®^#^(2 X 4)(?ttig£<fctmfSt©&S^&l7 5%)mAs 4 

(D#t*&^ii!gi^^^#o«-a-ici± r Masmfctf/hsv*. ^tucMbt, mm 
mmm&(3 * D(ii^ e fct) ! i*ffl«s^4 o%)£fcsj&R^#®t§iiricw: 

4 x 2)mm&£xf^m<z> i &Mmo%)iitez>A sa^&v^ft-ewu g a © k 

[0 0 6 2] 

mmrov&Miz. m.&tp(DMffi<Dumm?<Dmm<Dmmc £ oTiftitv>5 

f^e>*V^J»T*yv Hjfi^XSl ICfcttSA 1 G a A s N (D^izitmmMM^. 

o 
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